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Introduction
============

Practicing physicians may need systematic evidence-based guidance to facilitate decision making in delivering clinical care. One approach for the provision of such guidance is the use of clinical pathways as implementation tools. Clinical pathways represent structured intervention plans containing essential steps in the care of patients with specific clinical problems. They are usually developed by translating evidence-based guidelines into stepped care protocols for application in clinical practice. In accordance with such a concept, the main aim of this document is to provide clear, practical, and evidence-based indications for an effective management of antithrombotic therapy (anticoagulant and antiplatelet therapy) in the ever changing clinical scenario of acute coronary syndromes (ACSs).

All therapeutic options outlined in this document are consistent with the recommendations of the European Society of Cardiology guidelines[@sux013-B1]^,^[@sux013-B2] and are carefully considered for both indications and contraindications of each specific drug (*Table [1](#sux013-T1){ref-type="table"}*). However, in order to overcome increasing clinical challenges and implement effective therapeutic interventions, this document identifies all potential specific care pathway for ACS patients and accordingly proposes individualized therapeutic options. In particular, as shown in *Figure [1](#sux013-F1){ref-type="fig"}*, the following care pathways have been preliminary identified:

![Patient care pathways proposed in the consensus paper. CABG: coronary artery bypass grafting; PCI: percutaneous coronary intervention.](sux013f1){#sux013-F1}

Table 1Indications, contraindications, and precautions in using main antithrombotic drugs in ACSsDrugMode of actionIndicationsContraindicationsPrecautionsClopidogrelIrreversible inhibitor of the platelet P2Y~12~ receptor for ADP(with ASA): NSTE-ACSSTEMI treated with thrombolysisAcute hepatic impairmentActive pathological bleedingIschaemic stroke ≤ 7 daysGlucose/galactose intolerance/malabsorptionWithhold treatment ≥ 5 days before elective surgeryRenal impairmentModerate hepatic impairmentPPIs other than pantoprazolePrasugrelIrreversible inhibitor of the platelet P2Y~12~ receptor for ADP(With ASA): NSTE-ACSSTEMIBoth treated with PCIMedical history of TIA/strokeAcute hepatic impairment (Child-Pugh Grade C)Active pathological bleedingGlucose/galactose intolerance/malabsorptionPatients ≥ 75 years --\> 5 mg once daily maintenance dosePatients \< 60 kg --\> 5 mg once daily maintenance doseMild-to-moderate hepatic impairmentRenal impairmentWithhold treatment ≥ 7 days before elective surgeryConcomitant warfarin/NSAIDTicagrelorReversible inhibitor of the platelet P2Y~12~ receptor for ADP(With ASA): NSTE-ACSSTEMI managed with:-medical treatment-PCI-CABGModerate-to-acute hepatic impairmentHaemorrhagic stroke at any timeActive pathological bleedingStrong CYP3A4 inhibitors (ketoconazole, clarithromycin, nefazodone, ritonavir, atazanavir) or strong CYP3A4 inducers (rifampicin, dexamethasone, phenytoin, carbamazepin, phenobarbital)uric Acid nephropathyPredisposition to bleedingNSAID, OAT, fibrinolytic agents ≤ 24 hDigoxinP-gp inhibitors (verapamil, quinidine, cyclosporine)Withhold ≥ 5 days before CABGHigh risk of bradycardic events (SAND, AVB II-III, syncope)Asthma/COPDHyperuricaemiaAbciximabInhibitor of platelet glycoprotein IIb/IIIa receptors(With UFH and ASA) PCIPCI in unstable anginaOngoing haemorrhageCerebrovascular accident ≤ 2 years.Trauma or major cranial/spine surgery ≤ 2 monthsIntracranial diseaseBleeding diathesis, thrombocytopaenia, vasculitis, hypertensive retinopathyAcute hepatic impairmentDialysisTirofibanInhibitor of platelet glycoprotein IIb/IIIa receptorsNSTE-ACSStroke ≤ 30 days or intracerebral haemorrhage at any timeIntracranial diseaseClinically relevant bleeding ≤ 30 daysMalignant hypertensionTrauma/major surgery ≤ 6 weeksPlatelet count \< 100 000/mm^3^Coagulation or platelet function disordersAcute hepatic impairmentEptifibatideInhibitor of platelet glycoprotein IIb/IIIa receptors(With UFH and ASA) NSTE-ACSClinically significant hepatic impairmentAcute renal impairment (eCrCl \< 30 mL/min)Active bleeding ≤ 30 daysStroke ≤ 30 days or intracerebral Haemorrhage at any timeIntracranial diseasesAcute trauma/major surgery ≤ 6 weeksBleeding diathesis, platelet count \< 100 000/mm^3^, altered coagulationSBP \> 200/DBP \> 110 mmHg despite hypertension therapyWomenElderlyLow body weightUpstream administrationUFHIndirect thrombin inhibitorProphylaxis/therapy of venous and arterial thromboembolic diseaseOngoing haemorrhagic eventsPropensity for haemorrhagic manifestationsConcomitant ASAEnoxaparinIndirect FXa and thrombin inhibitorNSTEMISTEMIHaemostasis disordersorganic lesions at risk of bleedingIntracerebral haemorrhage at any timeAcute infective endocarditis (except with mechanical prostheses)Ticlopidine, salicylates, NSAID, antiplatelet agentsRecent ischaemic stroke, peptic ulcer, uncontrolled hypertension, retinopathy, recent neurological/ophthalmic surgeryMild-to-moderate renal impairmentDose reduction with acute renal impairmentLow body weightFondaparinuxIndirect FXa inhibitorNSTEMI, except with PCI \< 120 minSTEMI treated with fibrinolysis or without reperfusion therapyeCrCl \< 20 mL/minongoing haemorrhageacute bacterial endocarditisAcute hepatic impairmentBivalirudinDirect thrombin inhibitor(With ASA and clopidogrel) STEMI treated with primary PCINSTE-ACS with urgent/immediate PCIPCIeGFR \< 30 mL/min/1.73 m^2^active bleedingHaemostasis disordersAcute uncontrolled hypertensionSubacute bacterial endocarditiseGFR 30-50 mL/min/1.73 m^2^Elderly[^1]

1.  Pathway 1: pre-hospital management of ACS;

2.  Pathway 2: initially conservative management of ACS;

3.  Pathway 3: management with immediate referral for coronary angiography;

4.  Pathway 4: management with referral for coronary angiography after an initially conservative treatment;

5.  Pathway 5: management in case of percutaneous coronary intervention (PCI);

6.  Pathway 6: management in case of surgical myocardial revascularization procedure; and

7.  Pathway 7: management with definite conservative treatment after coronary angiography.

Pathway 1: pre-hospital treatment of ACS
========================================

A pre-hospital pharmacological treatment is extremely important in ACS patients and becomes crucial in patients with confirmed diagnosis of ST-segment elevation myocardial infarction (STEMI), particularly within the framework of a well-organized emergency medical network.[@sux013-B3] This pathway will therefore focus on the use of antithrombotic drugs for the pre-hospital management of STEMI patients.

Antithrombotic drugs, in association with coronary revascularization, are used in the management of STEMI to enhance myocardial reperfusion before a percutaneous coronary intervention (PCI) or to achieve an appropriate active drug level at the time of the mechanical reperfusion. The combination of PCI with early pharmacological reperfusion therapy for reducing the total ischaemic time and minimizing the detrimental effects of delayed revascularization has long been considered a fascinating pathophysiological approach and a useful practical solution to extend the benefits of primary PCI (pPCI) to the majority of STEMI patients.[@sux013-B4] Recent randomized trials have shown that pre-hospital fibrinolysis in specific care settings and STEMI patient categories can be a reasonable therapeutic alternative to pPCI.[@sux013-B5] On the other hand, certain drugs---based on their route of administration and relatively reduced bioavailability---are administered to reduce recurrent ischaemic events as soon as an STEMI diagnosis is confirmed. These drugs have no immediate effect on reperfusion, but when initiated early, they significantly reduce the incidence of recurrent ischaemic events compared with delayed administration.

Antiplatelet agents
-------------------

To date, no trial has compared the timing of aspirin (ASA) administration with outcome in STEMI patients. However, the guidelines recommend the earliest possible administration of ASA at an initial dose of 150--325 mg.[@sux013-B1]

With regard to P2Y~12~ inhibitors, the latest guidelines on myocardial revascularization recommend the administration of a P2Y~12~ inhibitor upon first medical contact (Class 1 recommendation, level of evidence B). For many years, international guidelines have also recommended the pre-hospital administration of clopidogrel with a Class 1 recommendation, level of evidence C (consensus of expert opinion).[@sux013-B1] No randomized clinical trials have been conducted on the upstream vs. downstream use of clopidogrel in STEMI patients. Indeed, the documented benefits of pre-treatment with clopidogrel in other patient groups with ACS have been applied *tout court* to STEMI patients. Data supporting the early use of clopidogrel are available from a meta-analysis[@sux013-B6] of clinical studies that evaluated the association of 300 mg clopidogrel administered at a median time of about 2 h prior to pPCI with a decreased rate of mortality and reinfarction. Retrospective data from large registries or *posthoc* analyses of randomized clinical trials showed a beneficial effect of upstream treatment with 300 mg clopidogrel in STEMI patients on the composite endpoint of ischaemia and mortality.[@sux013-B7] In a recent retrospective study,[@sux013-B8] the administration of clopidogrel in the emergency department was associated with an improved long-term clinical outcome compared with the administration in the catheterization laboratory. Similarly, a *posthoc* analysis of the randomized HORIZONS-AMI trial suggested that upstream administration of a 600 mg loading dose of clopidogrel would boost such beneficial effect with no further increase in the rate of major bleeding.[@sux013-B9] Of note, a 600 mg clopidogrel load has been associated with reduction of the infarct size when compared with 300 mg dose in patients undergoing pPCI and therefore the higher regimen merits recommendation in this setting.[@sux013-B10]

The recent European guidelines indicate the new platelet P2Y~12~ receptor inhibitors as first-choice drugs in the management of STEMI patients,[@sux013-B1] as they provide for improved long-term clinical outcomes. However, a late antiplatelet effect seems to be associated also with this oral antiplatelet drug class. Thus, it is a reasonable assumption that upstream administration may result in improved beneficial clinical effect in terms of reduction of early, recurrent ischaemic events.

In the TRITON-TIMI 38 (TRial to assess Improvement in Therapeutic Outcomes by optimizing platelet InhibitioN with prasugrel Thrombolysis In Myocardial Infarction 38) trial randomization to 60 mg prasugrel vs. 300 mg clopidogrel before assessment of the coronary tree was allowed in STEMI patients who presented within 12 h of symptom onset, if pPCI was intended.[@sux013-B11] Overall, in the STEMI cohort of the TRITON-TIMI 38 trial (*n* = 3534), an average time from symptom onset to drug administration of 228 min and an average time from symptom onset to pPCI of 252 min were registered; only 31% of these patients could benefit from prasugrel treatment before coronary angiography evaluation.[@sux013-B12] Although there are no published data available on the patient population randomized to early treatment, it is assumed that the same clear benefits of prasugrel vs. clopidogrel observed in STEMI patients, with regard to the primary composite endpoint (death, myocardial infarction, and stroke) and stent thrombosis without associated increase in major bleeding, apply to that patient population too. On the other hand, there are no data from randomized clinical data comparing the efficacy and safety of pre-hospital treatment strategy with prasugrel vs. in-hospital prasugrel treatment of STEMI patients. The multinational, multicentre, prospective, MULTIPRAC (MULTInational non-interventional study of patients with ST-segment elevation myocardial infarction treated with PRimary Angioplasty and Concomitant use of upstream antiplatelet therapy with prasugrel or clopidogrel) registry was conducted to gain insights into the use patterns and outcomes of pre-hospital initiation of oral antiplatelet agents on top of ASA with prasugrel or clopidogrel.[@sux013-B13] In this study, 2053 STEMI patients were enrolled. Pre-hospital use of prasugrel increased from 12.5% to 67.1% at study end. The major adverse cardiac events (MACE) rate was 1.6% in prasugrel-treated patients vs. 2.3% in clopidogrel-treated patients \[adjusted odds ratio (OR) 0.749, 95% confidence interval (CI) \[0.285--1.968\]\].[@sux013-B13] Non-coronary artery bypass graft (non-CABG) bleeding occurred in 4.1% of prasugrel-treated patients vs. 6.1% of clopidogrel-treated patients (adjusted OR 0.686 \[0.349--1.349\]). Pre-percutaneous coronary intervention TIMI flow 2--3 was seen in 38.7% treated with prasugrel vs. 35.6% with clopidogrel (adjusted OR 1.170 \[0.863--1.585\]). Post-PCI ST-segment resolution ≥50%, was 71.6% with prasugrel vs. 65.0% with clopidogrel (adjusted OR 1.543 \[1.138--2.093\], *P* = 0.0052).[@sux013-B13]

Although there was no pre-hospital randomization to 180 mg ticagrelor vs. 300 mg or 600 mg clopidogrel in the PLATO (Platelet Inhibition and Patient Outcomes) trial, the first dose of the study drug was administered as early as possible after patient recruitment and always before admission to the catheterization laboratory, with a median time of 25 min from first dose administration of the drug to PCI, for both treatment arms.[@sux013-B14] Therefore, the clinical beneficial outcomes observed in the ticagrelor arm vs. clopidogrel can be reasonably extended to the subgroup of over 7000 STEMI patients randomized in the PLATO trial.[@sux013-B14] The recent ATLANTIC (Administration of Ticagrelor in the cath Lab or in the Ambulance for New ST elevation myocardial Infarction to open the Coronary artery) study was the first randomized trial to compare the efficacy and safety of the pre-hospital administration of dual antiplatelet therapy (DAPT) with ticagrelor vs. in-hospital ticagrelor treatment.[@sux013-B15] Approximately 1800 STEMI patients \<6 h from symptom onset undergoing pPCI were randomized in this study. Although there was no difference in the primary outcome measures (i.e. a mechanical rather than clinical endpoints: achievement of TIMI flow 3 at initial angiography or ST-segment elevation resolution ≥70% at pre-PCI electrocardiogram) among the two treatment groups, the study provided further data on pre-hospital treatment with ticagrelor in STEMI patients,[@sux013-B15] particularly showing that pre-treatment with ticagrelor is not associated with increased haemorrhagic risk (according to all applied definitions). It also showed that the drug significantly reduced (1.2% vs. 0.2%; *P* = 0.02) acute stent thrombosis (secondary endpoint of the study).[@sux013-B15]

The use of glycoprotein IIb/IIIa inhibitors (GPIs), particularly abciximab, in STEMI patients was associated with a reduction in the relative mortality risk and of composite endpoints of ischaemic events without increasing major bleeding episodes.[@sux013-B16] However, the pre-hospital use of GPIs in STEMI, particularly when associated with high clopidogrel doses,[@sux013-B17] is controversial; although the ADMIRAL (Abciximab before Direct Angioplasty and Stenting in Myocardial Infarction Regarding Acute and Long-term Follow-up)[@sux013-B18] trial supports pre-hospital administration of abciximab, the recent large, randomized FINESSE trial (Facilitated Intervention with Enhanced Reperfusion Speed to Stop Events)[@sux013-B19] did not show any significantly improved clinical outcomes with a routine, early administration of GPIs. Conversely, the angiographic evaluation in the EUROTRANSFER Registry documented an improved incidence of TIMI flow 2 and 3 in the STEMI patients group treated with upstream abciximab, particularly in early onset patients[@sux013-B20]; this study also indicated improvement in long-term survival with abciximab pre-treatment, particularly in STEMI patients with early onset and low risk.[@sux013-B21] Another GPI, tirofiban, when administered in the pre-hospital setting as double bolus in association with 600 mg clopidogrel, ASA, and heparin showed beneficial effects in terms of an average reduction of the ST-segment 1 h after pPCI compared with placebo in the ON-TIME 2 randomized trial (Ongoing Tirofiban In Myocardial infarction Evaluation 2).[@sux013-B22] In a recent pre-specified angiography analysis of the ON-TIME 2 trial, the incidence of TIMI flow 2 and 3 and the reduction of intracoronary thrombus burden at initial coronary angiography were significantly higher in the group randomized to pre-hospital tirofiban compared with placebo.[@sux013-B23]

Anticoagulants
--------------

Current STEMI guidelines recommend the use of unfractionated heparin (UFH) with an intravenous bolus of 100 U/kg (to downgrade to 60 U/kg when associated with GPIs) in patients scheduled for pPCI,[@sux013-B1] although there are no data from comparative trials of UFH vs. placebo to support such recommendation.

Low-molecular-weight heparins (LMWHs) present less biological variability compared with UFH and seem to offer a better clinical efficacy in STEMI patients when administered intravenously.[@sux013-B24]^,^[@sux013-B25] In the recent ATOLL (Acute STEMI Treated with primary angioplasty and intravenous enoxaparin Or UFH to Lower ischaemic and bleeding events at short and Long-term follow-up) trial, ∼900 STEMI patients treated with pPCI were randomized---over 70% in a pre-hospital setting---to receive an intravenous bolus of enoxaparin (0.5 mg/kg) or UFH.[@sux013-B26] In the study, enoxaparin was not superior to UFH in reducing the primary composite endpoint (death, complication of myocardial infarction, procedural failure, and major bleeding). However, enoxaparin was associated with a significant reduction in the secondary endpoint (a composite of death, recurrent ACS, or urgent revascularization) and a significant reduction in individual endpoints, including mortality, major haemorrhage, and urgent revascularization.[@sux013-B26]

There are no studies specifically designed to assess the efficacy of the pre-hospital administration of fondaparinux, an activated factor X inhibitor. In the OASIS-6 (Organisation to Assess Strategies in Ischaemic Syndromes) trial,[@sux013-B27] the impact of fondaparinux on mortality and reinfarction was assessed in over 12 000 STEMI patients, stratified in two groups based on their eligibility to receive UFH treatment. Fondaparinux was associated with a significant reduction in the incidence of the primary endpoint compared with UFH/placebo (9.7% vs. 11.2%; *P* = 0.008).[@sux013-B27] Regarding the treatment, fondaparinux proved to be superior to placebo/UFH in patients who received thrombolysis (mainly streptokinase) or conservative treatment, whereas it proved to be inferior to UFH in pPCI patients.[@sux013-B27]

The efficacy of bivalirudin in STEMI patients was assessed in the HORIZONS AMI (Harmonizing Outcomes with RevasculariZatiON and Stents in Acute Myocardial Infarction) trial[@sux013-B28]; the treatment with this direct thrombin inhibitor resulted in better net clinical outcomes (including reduction in mortality and bleeding) compared with UFH in association with the GPIs (see Pathway 6). The EUROMAX (European Ambulance Acute Coronary Syndrome Angiography) study[@sux013-B29] recently evaluated the efficacy of a pre-hospital administration of a prolonged bivalirudin infusion (initiated 50 min prior to pPCI and continued for at least 4 h thereafter) in comparison with the use of heparin and routine or bailout GPIs (∼70% of the cases) in ∼2200 patients with STEMI undergoing pPCI. The results showed that bivalirudin was superior at 30 days in the composite endpoint of death and major bleeding not associated with CABG (8.4% vs. 5.1%, *P* = 0.03), mainly due to a decrease in the rates of major bleeding events (6.1% vs. 2.7%, *P* \< 0.001).[@sux013-B29] Conversely, bivalirudin showed a significant increase in the frequency of stent thrombosis (1.6% vs. 0.5%, *P* \< 0.02) compared with the usual heparin regimen. Moreover, a recent aggregated data analysis of the HORIZONS-AMI and EUROMAX trials also confirmed a net benefit with bivalirudin in STEMI management with a documented significant increase in stent thrombosis vs. a combination of UFH and GPIs.[@sux013-B30] The incidence of acute thrombosis is apparently not reduced by the upstream use of the newer oral antiplatelet agents (employed in about 50% of the cases). However, the prolongation of the bivalirudin infusion (1.75 mg/kg/h) seems to be associated with a lower incidence of this alarming complication.[@sux013-B31] These data are yet to be confirmed through large randomized clinical trials. Of note, in a recent meta-analysis on overall 22 controlled randomized trials and 22 434 patients undergoing pPCI use of LMWH plus GPI provided the best protection from adverse events compared with UFH, fondaparinux, and bivalirudin, apparently without increase in bleeding complications; among the single-drug strategies, a similar degree of prevention from ischaemic events was found with UFH, fondaparinux, and bivalirudin; the latter, however, was associated with a 42% relative reduction in the risk of major bleeding vs. UFH alone.[@sux013-B32]

Executive summary
=================

In patients with a confirmed diagnosis of ACS (particularly STEMI) admitted in a structured and efficient network of emergency transport, it is reasonable to start antithrombotic therapies (DAPT + an anticoagulant agent) in the pre-hospital setting.The bleeding risk beside the ischaemic risk should be carefully evaluated in all patients with ACS.Pre-hospital thrombolysis is a valid alternative to pPCI in patients with a confirmed diagnosis of STEMI in whom pPCI cannot be performed within 1 h, a short time interval between symptom onset and diagnosis (\<3 h), as long as followed by PCI at least 3 h after successful thrombolysis.In patients treated with pre-hospital thrombolysis, it is recommended the use of clopidogrel (300 mg loading dose (LD)) and enoxaparin (30 mg intravenous bolus, followed by 1 mg/kg subcutaneous injection every 12 h in patients \<75 years or only 0.75 mg/kg subcutaneous injection every 12 h in patients ≥75 years), with fondaparinux or UFH as second choice.In patients scheduled for pPCI: It is recommended to use enoxaparin (preferentially intravenous route 0.5 mg/kg) or UFH (bolus 5000 UI ev) or bivalirudin (0.75 mg/kg bolus, followed by 1.75 mg/kg/h infusion);It is recommended to use novel oral antiplatelet agents (prasugrel 60 mg LD or ticagrelor 180 mg LD); in case of very high bleeding risk, contraindications to or unavailability of novel oral antiplatelet agents it is reasonable to use clopidogrel (600 mg LD); andupstream use of GPI is reasonable for STEMI patients at high ischaemic risk and short time interval between symptom onset and diagnosis.

Pathway 2: conservative treatment (unknown coronary anatomy)
------------------------------------------------------------

International registries showed that about 30--50% of patients presented with ACS diagnosis are essentially subjected to conservative medical management.[@sux013-B33] Recent data from the Italian EYESHOT Registry (EmploYEd antithrombotic therapies in patients with acute coronary Syndromes HOspitalised in iTalian cardiac care units) showed that about 42% of the study patients with confirmed non-ST-elevation ACS diagnosis did not receive revascularization at the time of admission.[@sux013-B38] The risk associated with this patient group is believed to be too high to allow them to undergo angiography and possible revascularization. However, these patients have a much higher rate of in-hospital and long-term mortality.[@sux013-B33] Besides a higher risk profile and lack of revascularization, this patient group does not apparently receive an optimal pharmacological treatment, as lower administration of antithrombotic drugs compared with guideline recommendations has been observed.[@sux013-B33] These findings may at least in part explain the high frequency of long-term fatal events.

Antiplatelet agents
-------------------

The use of ASA represents the basis for antiplatelet therapy in ACSs. ASA administration is based on the results of almost 30-year-old studies in patients with unstable angina. In this clinical setting, ASA significantly reduced recurrent infarction and mortality rates compared with placebo.[@sux013-B39] Over the last decades, several studies focused on the association of ASA with thienopyridines in the acute and long-term treatment of ACS patients.

Ticlopidine was the first thienopyridine associated with ASA. This molecule was subsequently replaced with clopidogrel due to its higher bioavailability, easier use, and reduced incidence of adverse events incidence (mainly neutropenia, rush, and diarrhoea). ACS treatment with clopidogrel was validated in the CURE (Clopidogrel in Unstable angina to prevent Recurrent Events) trial, which was specifically designed to evaluate a conservative approach, and included primarily centres in which there was no routine policy of early use of angiography and revascularization.[@sux013-B42] The CURE trial randomized over 12 500 patients with non-ST-segment elevation acute coronary syndrome (NSTE-ACS) to receive clopidogrel (a 300 mg loading dose, followed by a 75 mg maintenance dose) or placebo in addition to ASA for up to 12 months. The incidence of both primary study endpoints (death from cardiovascular causes, myocardial infarction, or stroke and death from cardiovascular causes, myocardial infarction, stroke, or refractory ischaemia) was significantly reduced with clopidogrel administration, even though there was a significant increase of non-fatal major bleeding complications.[@sux013-B42]

Regarding the use of new inhibitors of the platelet P2Y~12~ receptor in the conservative strategy, relevant data on ticagrelor are available from a pre-specified analysis of the PLATO trial,[@sux013-B43] which assessed patients (28% of the total study population) who were first initiated to a conservative management (although about 25% of this population later received percutaneous or surgical revascularization). In this analysis, the incidence of the primary endpoint (cardiovascular death, myocardial infarction, and stroke) was lower with ticagrelor than with clopidogrel (12.0% vs. 14.3%; HR: 0.85, 95% CI: 0.73--1.00; *P* = 0.04), and overall mortality was also reduced (6.1% vs. 8.2%; HR: 0.75, 95% CI: 0.61--0.93; *P* = 0.01).[@sux013-B43]

There are available data on the efficacy and safety of prasugrel in the conservative treatment from the recent TRILOGY ACS (Targeted Platelet Inhibition to Clarify the Optimal Strategy to Medically Manage Acute Coronary Syndromes) trial.[@sux013-B44] In this study, prasugrel was not associated with any beneficial effect in comparison with clopidogrel: at 30 months, the primary endpoint of death from cardiovascular causes, myocardial infarction, or stroke occurred in 13.9% of the prasugrel patient group and in 16.0% of the clopidogrel cohort (HR: 0.91; 95% CI: 0.79--1.05; *P* = 0.21). The study provided a particularly interesting efficacy outcome: a *posthoc* analysis on the drug effect showed similar occurrence of ischaemic events on the two arms within the first 12 months of the study and a trend towards a superiority of prasugrel in the following time frame up to 30 months: 0.99 (0.84--1.16) vs. 0.72 (0.54--0.97) (*P* = 0.07).[@sux013-B44] Such potential long-term effect was identified in previous analyses on ACS patients treated conservatively[@sux013-B45]; this has, however, not yet been explained and may be the objective of further studies or trials with longer follow-up phases. With regard to safety in TRILOGY, major bleeding (according to TIMI criteria) in the two study groups occurred with similar frequency among patients aged \<75 years: 2.1% with prasugrel vs. 1.5% with clopidogrel (HR: 1.31, 95% CI: 0.81--2.11, *P* = 0.27). Conversely, the rates of major or minor bleeding were higher in the prasugrel group: 3.3% vs. 2.1% (HR: 1.54; 95% CI: 1.06--2.23; *P* = 0.02).[@sux013-B44] Considering the *posthoc* nature of the above-mentioned TRILOGY analysis on the long-term outcome, the results should be cautiously interpreted, as confirmed by the fact that, according to the product information sheet, the use of prasugrel is contraindicated in ACS patients receiving a conservative strategy.

Anticoagulants
--------------

UFH and LMWHs have been the most frequently used anticoagulants in the clinical practice for many decades. Among these, enoxaparin is certainly the most widely studied agent in randomized clinical trials.[@sux013-B48]^,^[@sux013-B49] The ESSENCE (Efficacy and Safety of Subcutaneous Enoxaparin in Non-Q-Wave Coronary Events) and TIMI 11B (Thrombolysis in Myocardial Infarction 11B) trials were performed in a period when conservative treatment was predominant; they were the first studies that compared UFH with enoxaparin in ACS: both trials showed a significant reduction of the primary composite endpoint of death and myocardial infarction in patients treated with LMWHs, without increase in major bleeding complications.[@sux013-B50] The subsequent trials were conducted in a setting of more invasive strategies and with a more frequent usage of combined platelet aggregation inhibitors, including the A to Z (Aggrastat to Zocor)[@sux013-B53] and SYNERGY (Superior Yield of the New Strategy of Enoxaparin, Revascularization and Glycoprotein IIb/IIIa Inhibitors) trials.[@sux013-B54] However, these studies showed no significant reduction of the composite endpoint of death and myocardial infarction in the enoxaparin arm and revealed a trend towards increased bleeding events; however, in both investigations, a reduction of ischaemic adverse events was observed in ACS patients naive to antithrombotic treatment prior to randomization (∼25% of recruited patients). For the first time, this result highlighted the importance of keeping different anticoagulants during hospitalization separate instead of combining them. A subsequent meta-analysis also including the ACUTE II (Antithrombotic Combination Using Tirofiban and Enoxaparin II) and INTERACT (Integrilin and Enoxaparin Randomized Assessment of Acute Coronary Syndrome Treatment) trials confirmed the superiority of enoxaparin compared with UFH in terms of death and infarction at 30 days (10.1% vs. 11.0%; OR: 0.91; 95% CI: 0.83--0.99) in ∼22 000 patients with ACS, particularly in those who did not receive antithrombotic treatment prior to randomization (8.0% vs. 9.4%; OR: 0.81; 95% CI: 0.70--0.94), without any increase in major bleeding risk.[@sux013-B48]

Fondaparinux proved its non-inferiority compared with enoxaparin with respect to the primary efficacy endpoint (death, myocardial infarction, or refractory ischaemia) at 9 days (5.8% vs. 5.7%) in the OASIS-5 clinical trial.[@sux013-B55] In this study, over 20 000 NSTE-ACS patients were randomized to receive either fondaparinux, at a dose of 2.5 mg once daily for 8 days by subcutaneous injection, or enoxaparin (1 mg/kg body weight twice daily by subcutaneous injection, with a dose reduction to 1 mg/kg once daily in cases of severe renal impairment) for 2--8 days. The incidence of major bleeding at 9 days was markedly lower with fondaparinux compared with enoxaparin (2.2% vs. 4.1%; HR: 0.52; *P* \< 0.001) and was constant throughout the study and consistent among all the analysed subgroups. At the same time, a significant reduction in mortality with fondaparinux compared with LMWHs was observed at 30 days (2.9% vs. 3.5%; HR: 0.83; *P* = 0.02) and 6 months (5.8% vs. 6.5%; HR: 0.89; *P* = 0.05).[@sux013-B55] A similar safety and efficacy beneficial outcome compared with treatment with heparin was also observed in STEMI patients undergoing pharmacological treatment from the OASIS-6 trial.[@sux013-B56]^,^[@sux013-B57]

Executive summary
=================

Antiplatelet agents\[A\] STEMI -ASA as soon as possible at a LD of 150--325 mg, followed by 75--100 mg/day.-Ticagrelor (LD of 180 mg, followed by 90 mg × 2/day).-In case of thrombolysis, very high bleeding risk, contraindications to or unavailability of ticagrelor:clopidogrel (LD of 300 mg, followed by 75 mg/day).\[B\] NSTEMI -ASA as soon as possible at a LD of 150--325 mg, followed by 75--100 mg/day.-Ticagrelor (LD of 180 mg, followed by 90 mg × 2/day.-In case of very high bleeding risk, contraindications to or unavailability of ticagrelor, it is reasonable to use clopidogrel (LD of 300 mg, followed by 75 mg/day).Anticoagulant agents\[A\] STEMI -Enoxaparin: 30 mg intravenous, followed by 1 mg/kg × 2/day subcutaneously (max 100 mg for the first 2 doses). In patients ≥75 years: no bolus, 0.75 mg/kg × 2/day subcutaneously (max 75 mg for the first 2 doses).\[B\] NSTEMI -It is recommended to use fondaparinux (2.5 mg/day subcutaneously).-In case of contraindications to or unavailability of fondaparinux, it is reasonable to use enoxaparin (1 mg/kg × 2/day subcutaneously).-Anticoagulation should be maintained up to hospital discharge.-Crossover of heparins (UFH and LMWH) is not recommended.

Pathways 3 and 4: patient referral for coronary angiography
===========================================================

Over the last decades, the percentage of ACS patients referred for coronary angiography markedly increased.[@sux013-B58] In Italy, the frequency of coronary angiography in ACS patients apparently depends more on the availability of a catheterization laboratory in the hospital of admission rather than on the patient's ischaemic risk profile.[@sux013-B38] In addition to this difference in strategic approach, which clearly differs according to the various hospital facilities, the time between diagnosis and invasive treatment initiation also varies considerably depending on the availability of a catheterization laboratory. In this context, therefore, an adequate antithrombotic pre-treatment and the selection of the appropriate pharmaceutical product become increasingly important in order to reduce the incidence of recurrent ischaemic events.

Antiplatelet agents
-------------------

The risk/benefit profile of an early administration of a loading dose of thienopyridine is still debated (whereas early administration of ASA is generally approved, regardless of the strategy adopted initially). Based on the results of the EYESHOT Registry, which evidenced an 8-day median time between hospital admission and bypass intervention (when it was needed)---compatible with the programmed discontinuation of any P2Y~12~ receptor inhibitors[@sux013-B38]---the potential bleeding risk associated with pre-treatment in patients referred for CABG after coronary angiography appears unsupported.

With regard to pre-treatment with oral antiplatelet agents in STEMI patients, reference should be made to the paragraph on pre-hospital management in Pathway 1. In the CREDO (Clopidogrel for the Reduction of Events During Observation) trial, clopidogrel was associated with a clinical benefit in NSTE-ACS patients with a \>6 h interval between diagnosis and coronary angiography.[@sux013-B61] However, a meta-analysis of the PCI-CURE (PCI-Clopidogrel in Unstable angina to prevent Recurrent Events), CREDO, and PCI-CLARITY (PCI-Clopidogrel as Adjunctive Reperfusion Therapy) trials showed that clopidogrel pre-treatment was beneficial compared with the administration of the loading dose in the catheterization laboratory in terms of both infarction prior to PCI and mortality and infarction following PCI.[@sux013-B62] Another meta-analysis of six randomized clinical trials and nine observational studies on close to 38 000 patients with ACS or stable chronic angina recently showed that clopidogrel pre-treatment has a beneficial effect on major cardiac events (9.8% vs. 12.3%; OR: 0.77; 95% CI: 0.66--0.89; *P* \< 0.001), although no effects on overall mortality was observed.[@sux013-B63]

The PLATO trial was not a study aimed to evaluate upstream vs. downstream initiation of antiplatelet therapy in patients with ACS; it explored the benefit of ticagrelor compared with clopidogrel pre-treatment as patients were treated before coronary assessment and independently from the adopted strategy.[@sux013-B64] This trial showed the superiority of ticagrelor when compared with clopidogrel in reducing clinical adverse events (death, myocardial infarction, or stroke) at 1 year (HR: 0.84; 95% CI: 0.77--0.92; *P* \< 0.001), associated with a significant reduction in mortality (4.5%, vs. 5.9%; *P* \< 0.001), also probably due to the pleiotropic effects related to the similarities with the adenosine mechanism.[@sux013-B65] These beneficial effects were also particularly evident in patients with impairment of renal function (estimated glomerular filtration rate from 30 to 60 mL/min)[@sux013-B66]; treatment with ticagrelor was not associated with increased rates of overall major bleeding events (1.5% vs. 1.3%; *P* = 0.22), but higher incidence of non-CABG--related major bleeding (4.5% vs. 3.8%; *P* = 0.03) and intracranial fatal bleeding, even if the occurrence of such complication was very rare in both arms (0.1% vs. 0.01%).[@sux013-B64] In addition, ticagrelor is not a prodrug and does not require metabolic conversion before activating: it is therefore an elective drug to achieve a faster platelet inhibition compared with other oral antiplatelet agents, as showed in recent studies on pharmacodynamics.[@sux013-B67]

The ACCOAST (A Comparison of Prasugrel at the Time of Percutaneous Coronary Intervention or as Pre-treatment At the Time of Diagnosis in Patients with Non-ST-Elevation Myocardial Infarction) trial evaluated the possible benefit of prasugrel pre-treatment in NSTEMI patients who were scheduled to undergo coronary angiography and possible PCI; it compared two different loading doses of prasugrel: a 30 mg loading dose of prasugrel at the time of diagnosis and an additional 30 mg dose at the time of PCI (pre-treatment group) vs. a 60 mg loading dose at the time of angiography.[@sux013-B68] The incidence of the primary endpoint, a composite of death from cardiovascular causes, myocardial infarction, stroke, urgent revascularization, or GPI bailout through Day 7, did not differ significantly between the two groups (HR with pre-treatment: 1.02; 95% CI: 0.84--1.25; *P* = 0.81).[@sux013-B68] Conversely, the rate of TIMI major bleeding episodes, whether related or non-related to CABG, was significantly increased through Day 7 in the pre-treatment group (HR: 1.90; 95% CI: 1.19--3.02; *P* = 0.006), which led to the early interruption of the trial.[@sux013-B68] A following meta-analysis, which included ACCOAST and studies on clopidogrel, further confirmed the increased risk of bleeding with no apparent improved ischaemic outcomes.[@sux013-B69]

Against this background, GPIs or the novel antiplatelet agents with intravenous administration (e.g. cangrelor[@sux013-B70]) can be useful to achieve a rapid and an effective platelet inhibition in ACS patients with high ischaemic risk and allow to wait for the initiation of oral thienopyridine treatment until the coronary tree has been assessed. Recently, the FABOLUS PRO (Facilitation through Aggrastat By drOpping or shortening Infusion Line in patients with ST-segment elevation myocardial infarction compared with or on top of PRasugrel given at loading dOse) study demonstrated that a standard dose of intravenous bolus-only tirofiban achieves a higher and earlier platelet aggregation inhibition compared with an oral 60 mg loading dose of prasugrel by 6 h.[@sux013-B71]

Various studies have evaluated the effects of GPIs in early treatment of ACS patients scheduled for coronary angiography. However, this treatment approach was associated with the administration of clopidogrel or other novel P2Y~12~ receptor inhibitors[@sux013-B72] in only a few of these trials. A meta-analysis on ∼30 000 NSTE-ACS patients treated with a conservative approach or undergoing PCI showed a 9% reduction of the relative risk of death and non-fatal myocardial infarction with the use of GPIs when compared with placebo.[@sux013-B73] This beneficial effect was associated to PCI performance, whereas no reduction in the death or infarction rates was observed in patients who received only medical therapy. Recent clinical trials assessed whether benefits from GPI treatment could be increased with pre-treatment instead of usage in the catheterization laboratory. The ACUITY Timing (Acute Catheterization and Urgent Intervention Triage strategY) trial evaluated deferred treatment (during PCI only) vs. upstream administration of a GPI in 9207 ACS patients pre-treated with thienopyridine in 64% of the cases.[@sux013-B74] Deferred vs. upstream therapy was identified with a lower incidence of non-CABG--related major bleeding episodes at 30 days (4.9% vs. 6.1%; RR: 0.80; 95% CI: 0.67--0.95; *P* = 0.009), without any difference in the ischaemic adverse event rates (7.9% vs. 7.1%; RR: 1.12; 95% CI: 0.97--1.29; *P* = 0.13). In the EARLY-ACS (The Early Glycoprotein IIb/IIIa Inhibition in Non-ST-Segment Elevation Acute Coronary Syndrome) trial, 9500 ACS patients who were assigned to an invasive strategy were randomized to early vs. delayed treatment with eptifibatide[@sux013-B75]; the primary endpoint (a composite of death, myocardial infarction, urgent revascularization, or the occurrence of a thrombotic complication during PCI at 96 h) was similar between two groups (9.3% vs. 10.0%; OR: 0.92; 95% CI: 0.80--1.06; *P* = 0.23), without significant interaction among the various tested subgroups, including diabetic or troponin-positive patients. Conversely, major bleeding rate was higher in patients receiving early treatment with eptifibatide (2.6% vs. 1.8%; OR: 1.42; 95% CI: 1.97--1.89; *P* = 0.015).[@sux013-B75] Following these studies, the upstream use of GPIs decreased drastically, especially in the era of the newer P2Y12 antagonists, and GPI treatment is now only applied within the catheterization laboratory based on the coronary angiography results (e.g. in the presence of intracoronary thrombi or based on the extent of the coronary artery disease) and after a careful evaluation of the haemorrhage risk for each patient. The guidelines suggest considering upstream treatment with GPIs in the presence of a large ischaemic area in high-risk patients.[@sux013-B1]^,^[@sux013-B2]

Anticoagulants
--------------

As in the initially conservative treatment, UFH and LMWHs represent the most commonly used anticoagulants also in patients diagnosed with ACS and scheduled for coronary angiography. The EXTRACT-TIMI 25 trial investigated patients diagnosed with STEMI treated with successful thrombolysis followed by PCI: the study showed the superiority of enoxaparin vs. UFH in reducing the incidence of major adverse events at 30 days in patients treated with TNK-tPA and clopidogrel, although a higher rate of minor and major bleeding events was observed.[@sux013-B76]

International guidelines strongly recommend consistency with the initially selected antithrombotic treatment and the avoidance of any crossover,[@sux013-B1]^,^[@sux013-B2] as switches in the heparin treatment are associated with increased occurrence of fatal adverse events and short- and long-term major bleeding episodes.[@sux013-B77]^,^[@sux013-B78]

When treatment with fondaparinux is initially selected, it should be noted that this drug had been previously associated with higher incidence of catheter thrombosis in the OASIS-5 trial (see Pathway 2) when coronary angiography and subsequent PCI were performed.[@sux013-B55] This problem was basically resolved by adding a UFH dose in the catheterization setting. In the FUTURA/OASIS-8 (Fondaparinux with UnfracTionated heparin dUring Revascularization in Acute coronary syndromes) trial, the addition of a standard dose of UFH (85 mg/kg or 60 mg/kg with concomitant use of GPIs) resulted in the decrease of catheter thrombosis rate to 0.1%[@sux013-B79] (see Pathway 4, paragraph on PCI). On the other hand, if switching of anticoagulant treatment from UFH/LMWH therapy to bivalirudin in the catheterization laboratory setting (and related timing) is considered, such approach is apparently safe and still maintains the efficacy level of bivalirudin in terms of net clinical benefit at 30 days and 2 years.[@sux013-B80]^,^[@sux013-B81]

Executive summary
=================

Antiplatelet agents\[A\] STEMI -ASA as soon as possible at an LD of 150--325 mg, followed by 75--100 mg/day.*-*Prasugrel (LD of 60 mg, followed by 10 mg/day, in patients clopidogrel naive, younger than 75 years, with a body weight \>60 kg and without a history of cerebrovascular events) or ticagrelor (LD 180 mg, followed by 90 mg × 2/day) as soon as possible.-In case of very high bleeding risk, contraindications to or unavailability of the newer oral antiplatelet agents, it is reasonable to use clopidogrel (LD of 600 mg, followed by 75 mg/day).-In case of thrombolysis, it is reasonable to continue with a clopidogrel maintenance dose of 75 mg/day.-Consider upstream GPI in patients at very high thrombotic risk, long time to PCI, and short time interval between symptom onset and diagnosis.\[B\] NSTEMI -ASA as soon as possible at an LD of 150--325 mg, followed by 75--100 mg/day.*-*Ticagrelor (LD of 180 mg, followed by 90 mg × 2/day), especially if time to coronary angiography is supposed to be longer than 24 h.-In case of very high bleeding risk, contraindications to or unavailability of ticagrelor, it is reasonable to use clopidogrel (LD of 300 mg, followed by 75 mg/day).-In patients promptly addressed to an invasive strategy pre-treatment with DAPT has not been adequately investigated.Anticoagulant agents\[A\] STEMI -It is recommended to use enoxaparin (preferentially intravenouis route 0.5 mg/kg) or UFH with an intravenous bolus of 70--100 U/kg (50--70 U/kg in case of concomitant GPI use).-In patients treated with thrombolysis, it is recommended to use enoxaparin (see Pathway 1).\[B\] NSTEMI -If an anticoagulant agent (enoxaparin, UFH, or fondaparinux) has been previously initiated, it is recommended to be continued, without any replacement.-If no anticoagulant agent has been previously initiated, the use of fondaparinux (2.5 mg/day subcutaneously) is recommended.-In case of contraindications to or unavailability of fondaparinux, it is reasonable to use enoxaparin (1 mg/kg × 2/day).If patients do not receive any type of revascularization, anticoagulation should be maintained up to hospital discharge.Crossover of heparins (UFH and LMWH) is not recommended.

Pathway 5: percutaneous coronary revascularization (percutaneous coronary intervention)
---------------------------------------------------------------------------------------

Percutaneous coronary intervention is the most widely used revascularization procedure in the framework of ACSs, which led to a net improvement in the prognosis of these patients.[@sux013-B82]^,^[@sux013-B83] Based on the assumption that ACS patients already present a high thrombin generation level and a substantial platelet aggregation activity, and that PCI with intracoronary stent implantation is *per se* associated with thrombotic activation, achieving a maximum antithrombotic effect is crucial. Over the past years, several randomized clinical trials have focused on peri-procedural antithrombotic therapy, a topic that requires a constant update of international guidelines on ACSs.

Antiplatelet agents
-------------------

The CURRENT OASIS-7 (Clopidogrel Optimal Loading Dose Usage to Reduce Recurrent Events/Optimal Antiplatelet Strategy for Interventions) trial was specifically aimed at investigating the optimal clopidogrel and aspirin doses for ACS patients undergoing PCI within 72 h from admission.[@sux013-B84] Results indicated that a double dose of clopidogrel (600 mg loading dose, followed by 150 mg once daily for 1 week) could achieve a faster and stronger effect compared with a routine dose (300 mg loading dose, followed by 75 mg once daily), resulting in a more significant clinical benefit. The study, carried out in 597 coronary care units in 39 countries, included 25 000 patients, 17 000 of which underwent PCI. Among these, a significant 15% reduction of the primary endpoint (cardiovascular death, myocardial infarction, and stroke) was observed in the group treated with the clopidogrel double dose.[@sux013-B84] Such reduction mainly concerned the infarction rate with a 22% decrease. In addition, a 42% reduction in the risk of stent thrombosis was registered. The double dose of the drug did not result in increased brain or fatal haemorrhages, but overall major bleeding was significantly increased. The study also showed no difference between low (75--100 mg once daily) and high dosage (300--325 mg once daily) of ASA in terms of both efficacy and safety.[@sux013-B84]

Data from the PLATO trial are based on the patient population for whom an invasive strategy was planned (PLATO INVASIVE). In the study, however, there are no specific data on the patient group undergoing PCI.[@sux013-B85] At randomization, an invasive strategy was planned for 72% of the ACS patients enrolled. The primary endpoint occurred in 9% of the ticagrelor patient group vs. 10.7% of the clopidogrel group (HR: 0.84; 95% CI: 0.75--0.94; *P* = 0.0025), and no difference was observed between the two treatment groups in the rates of total major and severe bleedings at 1 year follow-up.[@sux013-B85] The PEGASUS TIMI-54 trial (Prevention of Cardiovascular Events in Patients with Prior Heart Attack Using Ticagrelor Compared to Placebo on a Background of Aspirin--Thrombolysis in Myocardial Infarction 54) recently also opened to long-term treatment in specific patient populations.[@sux013-B86] The trial randomized 21 162 high-risk patients with previous infarction (83% of whom had already undergone PCI) to receive ticagrelor (90 or 60 mg) vs. placebo on top of low-dose ASA for a median duration of 33 months. Both dosages of ticagrelor significantly reduced the incidence of the primary endpoint (cardiovascular death, myocardial infarction, and stroke) compared with placebo (HR of 90 mg ticagrelor vs. placebo: 0.85; 95% CI: 0.75--0.96; *P* = 0.008; HR of 60 mg ticagrelor vs. placebo: 0.84; 95% CI: 0.74--0.95; *P* = 0.004). Both ticagrelor dosages increased the rate of major TIMI bleeding episodes (2.60% at 90 mg and 2.30% at 60 mg) compared with placebo (1.1%; *P* \< 0.001 for each ticagrelor vs. placebo dose). However, the risk of intracranial haemorrhages and fatal bleedings was comparable between ticagrelor and placebo.[@sux013-B86]

Efficacy data with prasugrel in patients who underwent PCI are available from the TRITON TIMI 38 trial.[@sux013-B87] In the study, 13 608 patients with moderate-to-high-risk ACS with scheduled PCI were randomized to receive clopidogrel (300 mg loading dose, followed by 75 mg once daily) or prasugrel (60 mg loading dose, followed by 10 mg once daily) in the catheterization laboratory following coronary angiography (with the exception of the STEMI population,[@sux013-B21] for whom randomization before assessment of the coronary tree was allowed).[@sux013-B87] Patients under chronic clopidogrel treatment, with bleeding diatheses or presenting any other features of high risk of bleeding, were not eligible to participate in the study. The primary endpoint was death from cardiovascular causes, non-fatal myocardial infarction or non-fatal stroke. The primary efficacy endpoint occurred in 12.1% of patients receiving clopidogrel and 9.9% of patients receiving prasugrel (HR: 0.81; 95% CI: 0.73--0.90; *P* \< 0.001). The primary endpoint outcomes were mostly characterized by a 24% reduction in the prasugrel group in the rates of myocardial infarction.[@sux013-B87] The benefit tended to be greater among the patient subgroup with diabetes, with a 30% reduction of the primary endpoint (HR: 0.70; 95% CI: 0.58--0.85) and a statistically significant interaction with respect to the reduction of myocardial infarction rate.[@sux013-B87] It should be noted that a marked reduction in the stent thrombosis rate was registered in the TRITON-TIMI 38 trial in the patients randomized to receive prasugrel: possible or probable thrombosis (as per the Academic Research Consortium definition) was reduced by 52% (1.1% vs. 2.4%; *P* \< 0.001), while the documented thrombosis rate (by coronary angiography or autopsy) decreased by 58% (0.9% vs. 2.0%; *P* \< 0.001). Data were consistent among patients who received conventional or medicated stents.[@sux013-B88] With regard to safety, the rate of TIMI major bleeding episodes not CABG-related was higher in the prasugrel treatment group (2.4% vs. 1.8%; HR: 1.32; 95% CI: 1.03--1.68; *P* = 0.03), with an increase in the rate of life-threatening and---although infrequent---fatal bleeding events. A multivariate analysis showed that the highest risk of major bleeding was registered among patients with 75 years of age or older, patients weighing \<60 kg (relative contraindication for the use of prasugrel) and patients who had a history of cerebrovascular events (absolute contraindication for the use of prasugrel).[@sux013-B87] In the other patients, the higher prasugrel efficacy was not associated with any increase of bleeding events.

Despite biological evidence[@sux013-B89] and the availability of recently published data from observational studies showing the relative safety of switching from clopidogrel to prasugrel in patients undergoing PCI,[@sux013-B90] further data from larger studies are needed to investigate the risk/benefit profile of such therapeutic strategy.

The efficacy of cangrelor (an intravenous adenosine diphosphate (ADP)-receptor antagonist) during PCI performance was mostly assessed in patients with stable coronary artery diseases and in the CHAMPION PHOENIX (Clinical Trial Comparing Cangrelor to Clopidogrel Standard of Care Therapy in Subjects Who Require Percutaneous Coronary Intervention) trial: in the study population, which included over 11 000 stable and unstable patients naive to oral antiplatelet therapy, cangrelor significantly reduced the incidence of the primary endpoint, a composite of death, myocardial infarction, stent thrombosis, and revascularization, at 48 h compared with placebo (4.7% vs. 5.9%; *P* = 0.005), and reduced the rate of stent thrombosis at 48 h (0.8% vs. 1.4%; *P* = 0.01), with no increase in severe bleeding rate at 48 h (0.16% vs. 0.11%; *P* = 0.44).[@sux013-B93]^,^[@sux013-B94]

Vorapaxar is an orally active selective inhibitor of the platelet thrombin receptor PAR-1. The TRACER (Thrombin Receptor Antagonist for Clinical Event Reduction in Acute Coronary Syndrome) trial enrolled 12 944 NSTE-ACS patients randomized to vorapaxar 40 mg loading and 2.5 mg daily maintenance or placebo in addition to ASA and clopidogrel. After a median follow-up of 502 days, the primary endpoint of cardiovascular death, myocardial infarction, stroke, recurrent ischaemia, and urgent revascularization did not differ significantly among the groups \[vorapaxar 18.5% vs. placebo 19.9%; HR 0.92 (95% CI 0.85--1.01), *P* = 0.07\], while severe bleeding events were more frequent in the study drug group \[vorapaxar 7.2% vs. placebo 5.2%; HR 1.35 (95% CI 1.16--1.58), *P* \< 0.001\], with a marked increase in intracranial haemorrhage \[HR 3.39 (95% CI 1.78--6.45), *P* \< 0.001\].[@sux013-B95] In the TRA 2P-TIMI 50 (Thrombin Receptor Antagonist in Secondary Prevention of Atherothrombotic Ischemic Events) trial, including 26 449 patients with prior myocardial infarction, stroke, or peripheral vascular disease, randomization to vorapaxar was associated with a modest reduction in cardiovascular death, myocardial infarction, and stroke over 3 years \[vorapaxar 9.3% vs. placebo 10.5%; HR 0.87 (95% CI 0.80--0.94), *P* \< 0.001\].[@sux013-B96] Administration of the study drug was associated with an increase in intracranial haemorrhage, and the absolute increase in TIMI clinically significant bleeds \[vorapaxar 15.8% vs. placebo 11.1%; HR 1.46 (95% CI 1.36--1.57), *P* \< 0.001\] was greater than the absolute reduction in ischaemic events. In the subgroup of 17 779 patients with prior myocardial infarction, rates of the primary endpoint over 3 years were 8.1% in the vorapaxar group vs. 9.7% in the placebo group \[HR 0.80 (95% CI 0.72--0.89), *P* \< 0.0001\]. TIMI clinically significant bleeding occurred in 15.1% and 10.4% of patients, respectively \[HR 1.49 (95% CI 1.36--1.63), *P* \< 0.0001\].[@sux013-B96]

Notably, around 5--8% of ACS patients undergoing PCI have an indication for long-term oral anticoagulation therapy (OAC) with vitamin K antagonists or novel OAC (NOAC) due to various conditions such as atrial fibrillation, mechanical heart valves, or venous thromboembolism. In the peri-procedural phase, it should be considered to perform coronary angiography on OAC, because interruption of OAC and bridging with parenteral anticoagulants may lead to an increase in both thromboembolic episodes and bleeds.[@sux013-B1] Regarding long-term antithrombotic treatment, evidence to guide the management of ACS patients undergoing PCI and requiring long-term OAC is limited. Duration of triple therapy, defined as the combination of ASA, clopidogrel, and OAC, should be as limited as possible, depending on careful assessment of both thromboembolic and bleeding risks.[@sux013-B1]

Anticoagulants
--------------

The use of UFH during PCI is restricted because of the unpredictability of its anticoagulant effects, the narrow therapeutic windows it provides, and the related need for close monitoring.[@sux013-B97] Despite those restrictions and the lack of supporting, randomized, placebo-controlled clinical trials of relevance, the use of anticoagulants during urgent or primary elective PCI has always focused on the application of UFH, based on personal experiences and empirical data. Currently, enoxaparin is the most scientifically supported LMWH in the PCI setting. It offers a predictable anticoagulation effect and no required anticoagulation monitoring.[@sux013-B98]^,^[@sux013-B99] The drug can be subcutaneously or intravenously administered to achieve immediate anticoagulation. A recent meta-analysis of 23 trials, including approximately 31 000 patients with stable coronary artery disease, non-ST-elevation ACSs, and STEMI undergoing PCI, demonstrated the clinical benefits of enoxaparin vs. UFH with regard to reduction in mortality (relative risk: 0.66; 95% CI: 0.57--0.76; *P* \< 0.001), the composite endpoint of death or myocardial infarction (0.68, 0.57--0.81; *P* \< 0.001), complications of myocardial infarction (0.75, 0.6--0.85; *P* \< 0.001) and major bleeding episodes (0.80, 0.68--0.95; *P* = 0.009).[@sux013-B7]

Bivalirudin apparently overcomes the limits of conventional anticoagulation agents, and thanks to its high efficacy and reduced plasma half-life, appeared to be an ideal drug for patients referred for PCI.[@sux013-B100] The ACUITY trial[@sux013-B101] enrolled over 13 800 moderate-to-high-risk patients with non-ST-elevation ACSs. The subjects were randomized to receive UFH or enoxaparin plus a GPI, bivalirudin plus a GPI, or bivalirudin alone and underwent coronary angiography with eventual PCI within 72 h after randomization; the study tested the hypothesis that bivalirudin would be non-inferior compared with the standard treatment with UFH + GPI. In the study, bivalirudin alone reduced the rates of major bleeding (48%) and the net clinical outcome endpoint (14%).[@sux013-B101] In the recent ISAR REACT 4 trial, over 1700 patients with non-ST-segment elevation myocardial infarction were assigned to receive abciximab plus UFH or bivalirudin.[@sux013-B102] This study's specific objective was to assess the superiority of bivalirudin compared with the UFH + abciximab group in reducing the composite endpoint of death, recurrent myocardial infarction, target vessel revascularization, or major bleeding within 30 days. The primary endpoint occurred in 10.9% of the patients randomized to abciximab and in 11.0% of the bivalirudin group (relative risk with abciximab: 0.99; 95% CI: 0.74--1.32; *P* = 0.94). Major bleeding occurred in 4.6% of the patients in the abciximab group, compared with 2.6% in the bivalirudin group (relative risk: 1.84; 95% CI: 1.10--3.07; *P* = 0.02).[@sux013-B102] As stated above, the HORIZONS-AMI trial tested bivalirudin in STEMI patients.[@sux013-B10] Anticoagulation with bivalirudin compared with heparin plus GPIs consistently reduced the rate of major bleeding (4.9% vs. 8.3%; *P* \< 0.001) and resulted in a reduced 30-day rate of net adverse clinical events, defined as major bleeding, mortality, urgent revascularization, myocardial infarction, and stroke (9.2% vs. 12.1%; *P* = 0.005). Interestingly, patients randomized to bivalirudin also showed reduced rates of death from all causes (2.1% vs. 3.1%; *P* = 0.047) and death from cardiac causes (1.8% vs. 2.9%; *P* = 0.03).[@sux013-B10] In a landmark analysis at 3 years, which excluded 30-day adverse events, bivalirudin was still associated with a significantly reduced cardiac mortality compared with the population treated with UFH + GPI (1.1% vs. 2.2%; *P* = 0.01), even excluding patients with a history of major bleeding (3.8% vs. 2.6%; *P* = 0.048).[@sux013-B103] Recent randomized clinical trials questioned the efficacy of bivalirudin in STEMI patients compared with UFH alone (without systemic use of GPIs). The multicentre, randomized BRAVE-4 (The Bavarian Reperfusion Alternatives Evaluation 4) trial, which was prematurely stopped due to issues with patient enrolment, randomized 548 STEMI patients (compared with a planned population of 1240 patients) to prasugrel plus bivalirudin regimen vs. treatment with clopidogrel plus UFH.[@sux013-B104] At 30 days, the primary composite endpoint of death, myocardial infarction, urgent revascularization, stent thrombosis, stroke, or bleeding was comparable in the two treatment groups (15.6% vs. 14.5%; *P* = 0.68) and neither the composite of ischaemic complications nor bleeding presented major differences; results were consistent across the pre-specified subgroups of patients.[@sux013-B104] The HEAT PPCI (Unfractionated heparin vs bivalirudin in primary percutaneous coronary intervention) trial enrolled ∼1800 STEMI patients from a single centre and randomized them to bivalirudin or UFH (GPIs were used in a little over 15% of the patient population).[@sux013-B105] The incidence of the primary efficacy outcome, a composite of mortality, cerebrovascular accident, myocardial infarction, or urgent revascularization at 30 days, was lower in the UFH group (5.7% vs. 8.7%; *P* = 0.01), and no difference was observed in the rate of major bleeding events between the two groups (3.5% vs. 3.1%; *P* = 0.59). A significantly higher rate of stent thrombosis was registered in the bivalirudin group (3.4% vs. 0.9%; *P* = 0.001).[@sux013-B105] Finally, in the recent MATRIX (Minimising Adverse haemorrhagic events by TRansradial access site and systemic Implementation of angioX) trial,[@sux013-B106] which enrolled 6800 ACS patients undergoing invasive management, bivalirudin failed to significantly reduce the 30-day risk of MACE or net adverse clinical events, a co-primary endpoint including MACE and major bleeding, when compared with patients who received UFH. Treatment with bivalirudin did significantly reduce all-cause mortality, including a statistically significant 30% relative reduction in the risk of cardiovascular death and a 32% reduction in the risk of cardiac death (even if not powered for both endpoints). In addition, the use of bivalirudin did result in a significant reduction in non-access site bleeding, bleeding requiring a blood transfusion, fatal bleeding, and other bleeding measures.[@sux013-B106]

In the OASIS-5 (see Pathway 2) trial, fondaparinux was associated with a higher rate of catheter thrombosis when used in combination with invasive procedures compared with enoxaparin.[@sux013-B55] This led to an amendment during the trial: the introduction of UFH in case of PCI prevented this dangerous thrombotic event.[@sux013-B107] The subsequent FUTURA/OASIS-8 trial.[@sux013-B79] was designed and conducted to assess the correct dose of UFH to be added to fondaparinux in case of PCI in high-risk ACS patients. The study randomly compared two different UFH dose regimens in addition to fondaparinux in 2000 patients undergoing PCI within 72 h: a low (50 U/kg, regardless of concomitant use of GPIs) or standard dose (85 U/kg and 60 U/kg in association with GPIs). Incidence of minor or major bleeding, or major vascular complications up to 48 h after PCI was similar in both dose regimens (OR: 0.80; 95% CI: 0.54--1.19; *P* = 0.27), with a lower rate of minor bleeding events in the low-dose group (OR: 0.40; 95% CI: 0.16--0.97; *P* = 0.04).[@sux013-B79] For the clinical secondary outcome, defined as a composite of major bleeding at 48 h and death, myocardial infarction, or target vessel revascularization within Day 30, the rates in the UFH low dose arm lower (OR: 1.51; 95% CI: 1.00--2.28; *P* = 0.05) than in the standard dose group.[@sux013-B79]

Regarding long-term anticoagulation therapy, it is worth to quote the Anti-Xa Therapy to Lower Cardiovascular Events in Addition to Aspirin with or without Thienopyridine Therapy in Subjects with Acute Coronary Syndrome--Thrombolysis in Myocardial Infarction (ATLAS ACS 2-TIMI 51) study that compared rivaroxaban 2.5 mg or 5 mg twice daily with placebo in 15 526 patients following ACS, on top of ASA and clopidogrel.[@sux013-B108] At a mean follow-up of 13 months, the primary efficacy endpoint of cardiovascular death, myocardial infarction, or stroke was 10.7% with placebo, 9.1% with rivaroxaban 2.5 mg \[HR 0.84 (95% CI 0.72--0.97), *P* =0.02\] and 8.8% with rivaroxaban 5 mg \[HR 0.85 (95% CI 0.73--0.98), *P* = 0.03\], with no interaction by ACS subtype. Rates of definite, probable, or possible stent thrombosis were 2.2% and 2.3% with 2.5 and 5 mg rivaroxaban, respectively, vs. 2.9% with placebo (*P* = 0.02 and *P* = 0.04, respectively).[@sux013-B108] Rates of cardiovascular death were significantly lower only in the rivaroxaban 2.5 mg arm compared with placebo \[2.7% vs. 4.1%; HR 0.66 (95% CI 0.51--0.86), *P* = 0.002\]. On the other hand, intracranial haemorrhage rates were 0.4% with 2.5 mg and 0.7% with 5 mg rivaroxaban vs. 0.2% with placebo \[HR 2.83 (95% CI 1.02--7.86), *P*= 0.04 for 2.5 mg; HR 3.74 (95% CI 1.39--10.07), *P* = 0.005 for 5 mg\].[@sux013-B108] Therefore, the use of rivaroxaban 2.5 mg twice daily, while not recommended in patients treated with ticagrelor or prasugrel, might be considered in combination with ASA and clopidogrel for ACS patients who have high ischaemic and low bleeding risks. It is contraindicated in patients with a prior history of ischaemic stroke/transient ischaemic attack and its use is cautioned in patients \>75 years of age or \<60 kg body weight.

Executive summary
=================

Antiplatelet agentsThe duration of triple therapy (ASA, clopidogrel, and OAC), when needed, should be as limited as possible, depending on the clinical setting as well as the thromboembolic (CHA2DS2-VASc score) and bleeding risks (6 months in case of HAS-BLED 0-2 and 1 month for HAS-BLED ≥3). In the absence of safety and efficacy data, the use of prasugrel or ticagrelor as part of triple therapy should be avoided.P2Y12 inhibitor administration in addition to ASA beyond 1 year should be considered in selected post-myocardial infarction patients, after careful assessment of both ischaemic and bleeding risks\[A\] STEMIIn patients treated with thrombolysis before PCI: -continue ASA (75--100 mg/day) and clopidogrel (75 mg/day).In patients treated with pPCI: -continue ASA (75--100 mg/day) and the P2Y12 receptor antagonist previously selected (Pathway 4);-in patients on treatment with clopidogrel (for unavailability of the newer P2Y12 receptor antagonists), a switch to ticagrelor (LD 180 mg, followed by 90 mg × 2/day) is possible and a switch to prasugrel (LD 60 mg followed by 10 mg/day) appears reasonable (if not contraindicated and in the absence of very high bleeding risk); and-consider in cath use of GPI in case of high thrombotic burden, bailout or for patients at very high thrombotic risk but without features of high bleeding risk.\[B\] NSTEMI -Continue ASA (75--100 mg/day) and the P2Y12 receptor antagonist previously selected (Pathway 4).-In patients on treatment with clopidogrel (for unavailability of novel P2Y12 receptor antagonists), a switch to ticagrelor (LD 180 mg followed by 90 mg × 2/day) is possible and a switch to prasugrel (LD 60 mg, followed by 10 mg/day) appears reasonable (if no very high bleeding risk or contraindications exist).-In patients not receiving any P2Y12 inhibitor before PCI (naive), it is recommended to use prasugrel (LD 60 mg, followed by 10 mg/day, with the exception of those older than 75 years, with a body weight \<60 kg, and a history of cerebrovascular events) or ticagrelor (LD 180 mg, followed by 90 mg × 2/day) or, in case of very high bleeding risk or contraindications to or unavailability of the newer P2Y12 inhibitors, clopidogrel (LD 600 mg, followed by 75 mg/day).-Consider the use of GPI in bailout or for patients at very high thrombotic risk but without features of high bleeding risk or with high thrombotic burden.*-*In patients not receiving any P2Y12 inhibitor before PCI (naive), the use of cangrelor may be considered.Anticoagulant agents\[A\] STEMI -In patients on treatment with UFH, the use of bivalirudin (at least 30 min after the last UFH dose) is indicated.-In patients not receiving any anticoagulant agents at the time of PCI, the use of bivalirudin (especially in those at high bleeding risk) is indicated.\[B\] NSTEMI -In patients on treatment with fondaparinux, it is recommended to administer UFH (at least 50 U/kg) at the time of PCI.-In patients on treatment with subcutaneous enoxaparin, it is recommended to administer enoxaparin intravenously (0.3 mg/kg) at the time of PCI.-In patients on treatment with UFH, bivalirudin may be used (at least 30 min after the last UFH dose).-In patients not receiving any anticoagulant agents at the time of PCI, the use of bivalirudin (especially in those at high ischaemic and bleeding risk) is indicated.-Crossover of heparins (UFH and LMWH) is not recommended.

Pathway 6: surgical myocardial revascularization (coronary artery bypass graft)
===============================================================================

Today's therapeutic and strategic choices are still influenced by the fear that ACS patients could present a coronary artery disease of such significant extent and severity as to require CABG. This fear led to under-treatment in early ACS stages in the attempt to avoid surgical revascularization, a procedure that is becoming increasingly rarer, particularly in an emergency setting, due to advanced cardiac interventional technology and the increased experience of operators.[@sux013-B109] Moreover, recent surgical technologies, such as the off-pump surgery and emerging new methods for blood salvage and platelet transfusion markedly reduced the risk of major bleeding in ACS patients managed with single or dual antiplatelet therapy.[@sux013-B110] The upstream antithrombotic treatment was gradually abandoned in consequence of this technological progress, as well as of recently designed studies, combined with a decreased time of diagnosis and coronary angiography in centres equipped with 24-h operational catheterization laboratories, which resulted in a worrisome increased risk of antithrombotic under-treatment in ACS patients.

Antiplatelet agents
-------------------

Several studies showed that perioperative use of ASA and clopidogrel is associated with a higher risk of bleeding, transfusion, and reoperation for bleeding.[@sux013-B111] In a study carried out in 14 centres on 350 patients undergoing CABG, a three-fold increase in the risk of reoperation for bleeding was observed in patients who received clopidogrel within 5 days from surgery.[@sux013-B116] This is consistent with the data from a sub-analysis of the CURE trial[@sux013-B117] and led to the recommendation that treatment with clopidogrel in patients scheduled for CABG should be withheld 5--7 days before surgery.

There are relatively few data on clopidogrel safety in CABG patients, as the only available information can be inferred from the TRITON-TIMI 38 trial population, a study basically designed to include patients with scheduled PCI, where only 1% of the enrolled population underwent surgical revascularization.[@sux013-B87] In this small patient subgroup, prasugrel was associated with reduced all-cause mortality (adjusted odds ratio: 0.26; *P* = 0.025), registering, however, a significant 4.5-fold increase in major bleeding vs. clopidogrel (13% vs. 3%; *P* \< 0.001).[@sux013-B118] Therefore, the indicated practical approach in case of early prasugrel treatment in patients then scheduled for CABG is comparable to clopidogrel (drug-free period of 5--7 days before surgery).

In the PLATO trial, about 2000 patients underwent CABG post-randomization. Based on the study protocol, the study drug was withheld for 5 days in the clopidogrel group and for 24 to 72 h in the ticagrelor group.[@sux013-B64] Overall, approximately 1200 patients underwent CABG within 7 days after interruption of the study drug. In the PLATO CABG sub-study, ticagrelor showed a better outcome in the primary ischaemic endpoint, which was consistent with the overall results of the trial, without difference in the rates of CABG-related bleeding events. However, the treatment with ticagrelor instead of clopidogrel resulted in lower total mortality (4.7% vs. 9.7%; HR: 0.49; 95% CI: 0.32--0.77; *P* \< 0.01) and cardiovascular mortality (4.1% vs 7.9%; HR: 0.52; 95% CI: 0.32--0.85; *P* \< 0.01).[@sux013-B119] This impressive mortality decline is likely to be due to the drug's favourable pharmacokinetics and on/off effect, which in this setting resulted in a drastic decrease in major bleeding and perioperative infections compared with clopidogrel.[@sux013-B120]

Due to their reduced plasma half-life, GPIs can be relatively safely interrupted shortly before surgery: eptifibatide and tirofiban have a short half-life of approximately 2 h; abciximab has an even shorter plasma half-life (10 min), but dissociates slowly from the platelet so that full recovery of platelet aggregation responses takes ∼48 h after the infusion has been terminated. Patients undergoing urgent CABG surgery while receiving oral antiplatelet agents or GPI IIb/IIIa receptors require appropriate measures to ensure adequate haemostasis, such as platelet transfusion,[@sux013-B1]^,^[@sux013-B2] to begin with. In any event, antiplatelet therapy should be resumed 24 h after the resolution of the major bleeding event.

Anticoagulants
--------------

As for PCI, the use of UFH has become widespread in CABG procedures. Treatment can be continued until a few hours before CABG, it is easily manageable in the perioperative time frame and is not associated with significant bleeding. LMWHs can also be conveniently administered up to 12 h before surgical revascularization with no associated major bleeding.[@sux013-B121]^--^[@sux013-B123]

Executive summary
=================

Antiplatelet agentsIn all ACS patients (STEMI and NSTEMI): -Postponing surgery at least for 5 days after cessation of ticagrelor or clopidogrel, and 7 days for prasugrel, if clinically feasible and unless the patient is at high risk of ischaemic events.-DAPT should be considered to be (re)started after CABG surgery as soon as considered safe and continued up to 12 months.-Ticagrelor in addition to ASA has been shown to have an optimal safety/efficiacy profile in ACS patients undergoing CABG.Anticoagulant agentsIn all ACS patients (STEMI and NSTEMI): It is reasonable to continue the anticoagulant agent (UFH, enoxaparin, and fondaparinux) until few hours before surgery (UFH: 6 h; enoxaparin: 12 h; fondaparinux: 24 h).

Pathway 7: conservative treatment (after coronary angiography evaluation)
=========================================================================

This patient subgroup presents similarities with the patient category described in Pathway 2 (initially conservative treatment). The difference between the two groups is that in Pathway 2 coronary angiography is seldom performed because of the estimated high clinical risk, whereas conservative treatment for this patient subgroup is selected in view of the high anatomical/procedural risk or because there is minimal/no evidence of coronary disease at the angiography evaluation. A further difference with patients receiving an initially conservative treatment lies in the fact that knowledge of the coronary anatomy leads to a more aggressive use of pharmacological treatment.[@sux013-B124] However, this population still presents a high risk of long-term events compared with patients benefiting from revascularization procedures. An analysis of the EARLY-ACS trial showed that patients with greater extent of coronary disease (patients with three-vessel coronary disease and critical involvement of the left main) treated with a conservative strategy present a significantly higher risk of both short-term and long-term mortality compared with patients with the same extent of coronary disease who have undergone some kind of revascularization.[@sux013-B36]

Antiplatelet agents
-------------------

What was described in Pathway 2 with regard to antiplatelet agents also applies to antiplatelet therapy within this pathway: clopidogrel and ticagrelor are beneficial in a conservative setting even after coronary angiography, performed in 35% of the patients enrolled in the CURE trial[@sux013-B42] and in 42% of the PLATO patients undergoing conservative treatment.[@sux013-B43] The PLATO study also confirmed the superiority of ticagrelor compared with clopidogrel in the population that was treated conservatively. ESC guidelines recommend the use of ticagrelor, and only when ticagrelor is unavailable or contraindicated of clopidogrel. Treatment with prasugrel is covered in the TRILOGY-ACS trial[@sux013-B44]; it should be noted that although there was no beneficial outcome in the overall population associated with acute-phase and long-term treatment with prasugrel compared with clopidogrel, a reduction of the primary long-term endpoint was registered in the prasugrel group within the 3000 patients treated with a conservative approach after coronary angiography (10.7% vs. 14.9%; HR: 0.77; 95% CI: 0.61--0.98; *P* = 0.031). This was observed even though the *P* value for interaction between the patients who underwent coronary angiography and those who did not was not significant (*P* = 0.08).[@sux013-B44] However, it should be noted that, as mentioned above, this is a *posthoc* analysis of a study that failed to meet its primary endpoint.

Anticoagulants
--------------

Recommendations on the use of anticoagulant agents are also similar to those described in Pathway 2. As recommended in the guidelines, anticoagulation treatment should be selected based on the assessment of the ischaemic and haemorrhagic risk profile of each ACS patient and after an evaluation of the efficacy/risk profile of the selected agent (Class 1A recommendation).[@sux013-B1]^,^[@sux013-B2] In the setting of a conservative treatment, the guidelines also recommend the use of an anticoagulant agent throughout hospitalization (Class 1A recommendation) and discourage the crossing over from one heparin to another.[@sux013-B1]^,^[@sux013-B2]

Executive summary
=================

Antiplatelet agentsIn all ACS patients (STEMI and NSTEMI): -It is recommended to use ASA at a dose of 75--100 mg/day.-Even in patients initially treated with clopidogrel, it is recommended to use ticagrelor (LD of 180 mg, followed by 90 mg ×2/day) for at least 1 year, in those patients without very high bleeding risk and contraindications.Anticoagulant agentsIn all ACS patients (STEMI and NSTEMI): -Anticoagulation should be maintained up to hospital discharge.-Crossover of heparins (UFH and LMWH) is not recommended.
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[^1]: ADP, adenosine diphosphate; ASA, acetylsalicylic acid; NSTE-ACS, non-ST-segment elevation acute coronary syndrome; STEMI, ST-segment elevation myocardial infarction; PPI, proton pump inhibitor; PCI, percutaneous coronary intervention; TIA, transient ischaemic attack; NSAID, non-steroidal anti-inflammatory drug; OAT, oral anticoagulant therapy; CABG, coronary artery bypass grafting; SAND, sinoatrial node disease; AVB, atrioventricular block; COPD, chronic obstructive pulmonary disease; UFH, unfractionated heparin; SBP, systolic blood pressure; DBP, diastolic blood pressure; eCrCl, estimated creatinine clearance; eGFR, estimated glomerular filtration rate.
